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A m*thoiti af fabfica^ng a zinc oxide based resonator 



A method of fabricating a resonator (40; is dis- 
>. The method initially comprises the step of pro- 
a ; N i h ? r 

0-105}. Thereafter, m adhesive layer {115} is 



1 t'-firV 

<«' OvU' \* < c 1 - > ' 5 Cv3- ! s 

nuctertion promoting Pirn, anrf a top conductive layer 
i'130) is termed over the Sayerofzinc oxide. 
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Description 

PiSLD OP THg. jNVgWTjON 



ae.aoraay ana more pasecteady b> a method of fabricat- 
ing 15 arm oxkia based resonator. 

[8002] 

et A ' f " 1 " ► i 

on ss ca ("PCt s 5r {Stephens 

fess brtephoaes papaes, aad eoeaaoracaiiort 'iaieiiites. 
■fie Sifnitatsons; asax.aaed wad sonveratena: resonators 
have »eco ' r ' resoaa 

iors ernpioy a p;eaoed;cf:a-. epadai: for vibratey;; at reso- 
nant dermenaios. ^ir s a ib d or i and t < ? i i 
i in t< >^ d; the sppdssdor! si an a;;eraadrm a - 
ia. to > ioasteeietesi frequency created ay < 
ir ■m i .(^ is Oidined by ids acoustic velocity (v! of 
the energy iransrciHed through the film divided by twice 
•he ibickaess of das dba. Reiyinp or: bte aadiiaaosmp, as 
is weii isniaasy acoasiic re;tex.daa iayers may a;-:;-:; Lie 
adaed to reflect Paaarab temuenea.-s, white suppressing 
unwanted others, seed as pabe.eiar banno-iics 
1,0803] 

£ f 0 I > 5 J! 

ab-te for resonrawr eppdsabortr; oi 400 " i graters; 
This drive is btedmsraed by the practicai iisrsiba.terts m 

- - ^ - v 1 u - - -o> (Me.tio'-a! 
reniOEtess, such a 1 - " ^ 1 - 
Ponshtp bohseas r-aaoraitsr iy begnersiy sad >ks i<-« 
die dea-aao for basher arte higher e-agoeeay rssasaiors 

- i ii 

■aadrates having sstecasd sirengih. 
[0004] 

lemiiy compress a psa;aoete.ednr: rriatetieb at least one gear 
of aierdfodas for sppsymg an steetric fteid($i to she pie- 




.ysmd by iter; i - < > may aa;e serve as 

the lebscitey sr sterner car die purposes of -he pr asaai 
absidosere. smn fdra based resonators shad refer to both 
hub; acousbc vvavo p'S.AvV; devices aad sordaee acasa;- 

C e 
[0005: irs i a > 

sss, {be paraary aorace of refiectiof:, Sanci^ichsrf he- 
iween the sop and bottom electrodes !; s 3 psezoeiestric 
j^tvt,. " a isxiafeo • • - t-or fhe perposer; 
' i proaera d:srJo:;era, a ;esii:;ed thai aire dedaed 

ranpa of , - - - ~ < , a< oas heuoeary. arid 
rafiraairysaaliiiit: a; fiie oiiier aoaabary Fijrthep an X-ray 



■o i sriitace of the t i " sedsaare. 't n^tt t <i« 
s , ^ ^ 

>avs ids poi i either a re as 

surface of the resonator substrate. As the bottom ttie- 
< c ' < <^ ^ ^ 

owtt> f v- , 5U w> i 0v 

Mi \ ^ t 

[0S06] \^ " ' el"l"«i- 

riuesf for resoeafor " i - - r d s eapaaie of 
precisr-iy aar-srip faaajer>aias adovr; -S00 MH*. The 

Ki ityfoao* \ < - * p 

cieni s t 

uuaitty of fae a;so:edor. vviide th-a r:fi-::piir:;; c;c.;;fftc:!S?nt 
/i s dspe«f<N 

trios! ansf mochaaicai rrnragy , t aesonasor. Soth O 

.1 by d soaa c ' s d ied of 
si:ri;y froaat aad. iter? pe.ae J Sutft 

Aceusfia - v iypv-ees and Tbea Sierad Precassiag 
Appiieatiaas, Acadenae Press, i t c i I ' 

25 f t< f 

aesefaia v - e. v\ ry and Devaas 

Artech >- 

J0007] N ^ e < < •. = t ' * «\! lit ' " r> 

aSomtr i ad * haw s wn p jnst 

tie ^pti? d " ' , is r' s a air! 

- uoi a -a s O't 




{ fictea s a c ^* i& t J is 

a; {a--'} oooarrpwids a-dd: ??ia bartewidih of die raseiteat res- 
it it -. " " ^ 
raaar rppPaadeaa of praa-dar ifiaa 40d airi.a. 
v Jite t >' f v i< «e 

^;.f h 1 " 

1 - - v 

<. roo ■> i t >' ' > ' ^ 

respatfds fo ds stracia":; suae. As sacra ,< a t ^ i 
<s ? 1T<3 "S i ' K ^ IP 
' I < 

ctfsr of 

out' ei' ' , iS i ep^reo 

uorj of v >' a of a daxtt;;eri dira, tx die of 




A'ber; termed wiw a :<ar;*a haatsnp cyoie. As a itiia fsfm 

b " » c:g!:esf posated; cryrdaaiaity. 'be digp&a- poasi- 
^ •. -(} e l * , ih v ' da 
ss towechanwai coupling comiicifcm k-' ss *oii as.- ths 

[0003] .'dec. oxWe. rrasrsGver, is mtrinscgiiy resistaav 
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f , ^- " - ., C v " v '0 " - * ,c 

oi «s?«ects • * , c < s imerstHiai? and/or stocking fa-aits 

vl 1 \ •> i It. > 1- 

empioyed is; rs?!s=i;veiy impme or the ^"t of defects 
fiigh. she re ay ^ se 

the _ v o<(( seisaded s o ^ v - , T and the ' _> I a 
rd deieots iow. ids resistivity sot: be reia-iveiy high, f 
resonator - ■ , ' - i \vr'\V\i a .J- 

CO V . 1 chin - zinc - ^ " em- 

r t,<\ i res r paised > exis! for tab 

' ' , . , ' ; cod sir o 

u - •■ r < , ' - fit 

s . - - a i i j - a 

methods have seen 5f!£«i! : nsing X-ray oiftrac.Sir.-n to 

ha ve i ;m ap -s ' e 

iton peaks, 

I0&11] /so ' r - ' 

< > „ k ' - ' y' > f 1 
:;:3rf---i having psnater srysiaiiimiy -:srtd or:efSsS;en vmhont 
imtstsitinc ds ;s 



", t . i i v v ^ihorf in- 

tm^ v « - Pfo - <3 ' t sonator sui- 
strate bass. An adhesive faysr is formed over trie reso- * 

c " 4*3 if ' * J * otpeo- 

ffsottftg fii^i :s fcmed avsr >he adtesw* iaysf. A ianc ox- 

t Of P«' 'W 

\ .. iv< ^ r 

•1 t> >. ' ~ ' - 

t , - t -as nuciea- 

ioodimeni oi 

^ -r t •> m - t ' 1 ' 

merit;;? toe iestijreta mo sine oxide iayer. As satis, the 
vine oxsaa iayer iexiifsd, one; nas increased eryidei- 

ft' v. ^ } ^ 

an which th® resonator is formed. 

| > t f 3 r f 

mesets iaventiot-. 3 method - iaodeadng a resonate; 
is disctoseo The memos sniesiiy comprises the step of 
providing, ft resonator ssbsifBts ease saving tin a 

' rtucieatio « >g ' Sm of Pi 
;3 iorp;;;d over tns- iidf-Jsiss ssyc;. A crystsiii!';?-- iayor of 
Kt" d r-OvA-e t f p 

, ^ ^ ^, - 1 ' > 

iotriiaiioii oi :h; ; ;;jftsoxict;; hsyor. ' " <" the typs 
i« rasoooto or -. r * further 

prcmoiioc; fiiiti promc-ios the tex fyrirtp ihu xinc ox;ds isy- 
s;t A top sti-scirods :£ '.hen iortneti ove;- rhs nuc o.<:rfe 



[03141 ordit an siy» ^ »>e 

o , o 

tor comprises s resonator substrate base and an acme- 
siiKS layer. A nnrieator; f ■rorpotiri-p fiira ;;; formal over 
n-^ i ^c <i 

iS S: Over iir.i vOedor tiV". n-CCiOOvrSS promOitiiO 

crystaiiirsiy sad otieatatoft cJutivig the formate oi the 
r;nc s>-;de fnyot, ir.Ooooiicieiit of the type snbsirase on 
w;-:iGh fne resonat;;r is forirjed. -> a t tri 

k cr - ■ - N ' 'no i- - 

cr C< t 
eiertroaa over t'no !h;a rim ioynr ef S!an oxide. 
[001S] - v <i r < \ 

ttiioyis'tg resnaetor. The: ;iiectroo:s devico cnnritdsoti en 
Oftioi-ra for receiving or par;snaK<no a ; toast one siijnei, 
as vvali .as s titter for tittentto the si foait ittte sigrtai, 
Margavar, the sieoifortic device compose an aaiciiiier 
or an fyincjiheatioat; r jind a ai -sixer to; mis 
■ntj the at ieast one sipaei. Ttta rstixor composes art oe- 
i ttt t - 1 a m t r e <. < ^ o{ ^ ' 
fSSORBfor V ' - t % 3 

t - proa tii 

' iira ever tf;o aenesf^re ieyar. a srysraiiiro; o i 
n ■ u s , r os r - iir 
exide i ye 

The nactoatioa proaictinp t;i;a is non-osidizfap, and ties, 
tor exampis, a <111> orientation wifn a face cernarad 
- . J a-o*H 

Oiidiatetii. the nasteahoft ;aonic::ry; fiinr premmes the 
■ texturing Sie T>nc oxide iaysr, 

[03' e ^ - . < s 

beeare; apparent to rhoso ski-ted in the set trom tht: toh 

^ <m ^ a 

t-a>:;s ;. \ \ F " ; - ^ » s 

if ~ r - a 

iron-: reactino the Sorc-sooa Oesonodort a; txsa-tena.inri 

t-t t ^ ' a s no 

v/heraso betow. 

r x St of a 



"iG, 2 : s a a:oss-sacnor:3i vaav at aa eiohohifserit 

F;G° 3 , " ' 

i r-od r - t > i 

fi"^ + a i ^ 

ass sanest oi tea otoeest invention. 
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IZ 5 is a baa/ char: according so ano'tOor amdod- 
iment of tbs present invention; 

FfG. § is a graph iiiustrating resistivity (il-cro), dif- 
bocAan o;oAf.p arsgie ;de;aee;o ana baopeenorc 
C) chsrad ernbadin-o.-n 



feyers The dsefeetric stack Siera 

fi >etA S> ' SCH H' - : 

ids(8-Si0j}say8re, 70. 80, 90, an 

- r i ete fa-AiN 
formed > bis-roan. ; 



thai s 



A another enavxiooee; at' 



s em- 



A ' , j ' ! 



s.0 v is Aioebi ne empbaoi/ea Ana Ao ansnvosps 

are not tc i 
sobematic n3afea.a.ni.aA.ea>, ana tons an; no; intended to 
portray tfce specific parameter's or She structure dsteiis 



r- the nd by s 



Minna. 



OETAiLED DSSCRsPTSON OF THE PRESENT 

(0D1S3 * < « ' 

aorciian iv an OiTAObaeefP of SOe preeon; invention 

' i r - ; > s 

p'SAtA" • deyseo. Haaaovea. .0 Saboce Acoustic 
("SA'vV 1 ; device- amy aAo on Jorn.ec- a-;th A:e ineiaa-on 

- r v 1<\ i 3 

l^ra A * ti 

- - A sbonib be , t ,~ - A one ot aoSnnry atssii 
tbs to 50, PS Si 

55 cooonaoes iiaa.ee Aba, in the oiianMnao ha-.vovea 
t f <p t< v w < d ^ fU 

of ■> b " " 

(QgAs't. os raeii OS other nvaaariA-o apparent 1 So one of 
Ofrfirsaiy -sk:ii in tbi: Of; - revieoaoa - ^ dis- 

.av.:e rxsso 50 x s 
a stack of it c f t j fi ^ ' , < on sobs-rate iaycn 65. 
-SI < -A t ■■ ' - - - - i 

, < ^ — v 

i\ Ml " U - > > 

Si nboAo be oosob tar SAW iesnnator applications, snaa- 
ooei03 ;, ( 65 , , nave a i « acoustic velocity 
-towev . 

boa nascinstorsnivAraie -aver <iS. Akswso. too SAW rss- 
ooasorappticiiitons. substrate lays? 85 ana the dteiectric 
t cs faroied thareco ^ a < j x >fic t ■ 
pedsnee ;n corsspadson N«}h SAW resonatot appiics- 

{00223 Th* d< v < - slasJi, in one sxarnpie. > " 
es a! teasi ana set at aitornahno anwrphoos siiiaan dt- 
oxide (a-S:0 ; .)anb aniorphoos aiamioani oitfide (s-AiN) 



ployed in rbe above oxae;piary dsisieaSnc stock. Tbere- 
fara. fcf axamaie, s « b:ox;da may oa osad in piaae 

"1 ^ 11 if i > v \ ^> , " , > u»< u 

oorHC. A,:i 5 - ^ 

naoive a;oaoA>es fee a sabsaqaens Sovar tar osao JParo- 
o.o. a.; dateiiaa doaoaboiow AObosioa savor 115 •« con- 
tiiaioaa. isroaph tba ioamaor: ei piapoiae at aoaic: not pro- 
t it-"? " t 

iVa i • 11 
oaado aaooniao: tZrs, naitoiaro iHS';. vans;iK;?ri (Vj, a<a- 
t'ium tNoy asrpoian; i oo;. roaiySManura ;b'o). and iano- 
, ;vy}, as vvs!! aa oobaio aiiayo vef; paaao- ; a appnreni 

ioacoi Aaooaive rover 1 1 S ni;;y oe farrnoc ay a spaber- 
if f ■> 'a 

0"4j t ^ -aa, 

sivs saver 115. faeatfode 120 coropaoos o nadoaison 
^i- fit t ' > >^ "b 

t ^ ; J < !1 Ov -t ' 

villbeev o ^ Uri\it 

\- Ato-^ ' r ' ( ' * ' p . i 

i "aJ ^ - a 

[0025] V 1 10- , " 

s s jaraaves tor pr< 

- v scpsoqaor-s tryssai growib, suob as k (Assi. 
fbad;o.rARp;.a3:iaaion-i (Pay silver ;Ap Aiod irsdiooi »k), 

is 1 £ 

to to; rscsp-o^ici^inc,, Pave an aderpnaen a? <111> iaao 
, , > , v — 

(«&on8tor ssjbstratf; 50. 
{0026s c 

aaeb paaroaieotria iayor 125 aavincj oo ofipasoci asva 



l 3 - f "ai 

> ' i c roorjos. bovvever : 
«um n-td.de (AEN). as wail a 
Wurtzste strsw&ire, vM becc 
nary skiii in the 3d upon sevi 
Zinc oxide* isyef 12S may b 

LC27 

is a top oieairob;r 130. in 



ta a s. (. 

ot!>ar o- ; eaor:Oio baving tba 
oc apparent ta oaa ot nrai- 
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!.-•>- o ^ s Ss;ctrod$ 128 1§ Steo jJStfsrnsci. 

- jiij A ' iCf. U ~^ 133 CC ff 

sosads io woe-dor resonator 40 is < SAW or 8 AW de- 
vice SeH 1 r ssnbs Bectrorf 130 

orUes.-. such as As ano poiisbsorr; -P ■ for example, nay 
also off eopdoyod in sbii another ernhodleeerb, elera 



ferao cubic Arcc"; sSfacSrse, norroal !o . soriaoa of fbe 
fssoaator substrate SO. 

[0028] Referring io FiGS. 3{a) and 3{b), a first and 

, > 40 v 

";GS - F G 3 

<-j! * ! <30 f -s < > 

substrate base 58. Adhesive !ayer135 r a » pro- 

vides adhesive properties for a Bi&seqtient layer formed 
i i< o co - - n 3 i h^u if jj-i^Mi- 

iw - s> 

.10 ( as. for eoantpie. ' to -> W 

U'l ' f vaaesrea- SpA. aiebiore ' iaoiaifsa 

(Tap roelybrfoaorT! (Mo). oad boigsien WV : : tvA beooroa 

apparent to r 1 erdinop- sk:SI t rovtevbrip 0;;; 
- W ,U 'v. v i r.ei 13Srs 3 

" , <^< Mo o 

over, o ie.« sn U5 i " ' 

rsaoieabon anc; siysto-lrnoy io a ssbsepseribv former; 

layer is t sosraporaied < - eieoSrooo 140. 

t pen reKiiirod , 14S is > p:opoeleefoc crystalline layer 

150 arid o (op eiecoooe 155. 

[fi-823] A res i HG 3(t * 

>W v i 

~C ^ v [ i 

Ti) or ehroo-Kon. AAA Shoo 

for t =; i ' - " haifoiarn (Hfi, vaoadforn 

' 11 II ! i <f < 

to , will eet.oate apparsoi t eoe of J "v 
skiii upon Fevisanao roe disclosure aoreio. Fesrosd 
" v - > ^ w • v tap '<>' 

layer. roamed ars nexiored bio; 185 Io a lexbaoof pie- 

becitic ia 00 eod a top fit c '75 
0830 C - views c 

a i ' v - ' Wave -00 ana > Soik 

AooosSic \Wsve P'BAVV"; oeviee 220 ore Nbistraies SAW 
iV* - ~ da 

210 3 <■ 215 

eieosrooo ekomoat. 2S5 and 210, esSmg as an :o!erliig- 

220 

composes a hobcar son a ;eo electrode, 22 S and 230, 
ood a roscaabap sleo : eof {aot soovve- ferroeri ;hofobo- 
fweorp fer ooobiiog lae aroraspaboa a; a coi'iprosr.ive. 



wave cornoorasoi, soon as a SAW or a SAW oevo.o. 

\' i , ^ nt-hs MC* 1 i 
■e.vAureri ■bezooieorrlc iayer a: oioc oxooo, vs hours offer- 
ia y ^ „ v bioan 

i r v^ v igih< sck 
[0032] 

1 , i24f?) a ■earioaior sabsboie base. ;'ao 

apiiarea; i:a oar; of orOtaarp skPI io > < v <. < « 
she re / ' > 
gap^oaasiiccavify. 
S0f)33j 

oebsffota iavosr. Io oas eriffiodlo'ieat a 



"a- v , la She a;1 tbs; orsooohor irsplobio;; " .if so 3 
g pft? s i 

arc,;; ok:e iGa.Aib; as vv-:;il as roller o^abjrisis opaareoS *a 
> of ordinary - io ' • : opon ravo:--v:ap :Ae pfosao! 
disclosure. 

;0!J34 s 'I pa r as raiasor soosirate base also coaiprison 
i stoat' , aloSectar: layers. Tbs aioiecrrm siaab a >( > 

v <• ' l.s 

« { t r , , V, ^ M 

«f S, 8 10 v l 3 f O !e\ 

-rs on ' r o v vcpfvui* 

siraorpboss silicon epoxide (a-SiO.-,) layer disposed 
abr v« ;bs rop a ram aiS.dde in-/ IN'! Say 

&t. ii Should e spp.are no o x<jma(y ski! s *ht 

3it Mf - 

■IS slip O ^ •> i , s 1 'OtoA 

v < ■, > ( " -t- < re i33\ b-- 

osad ia piaea afarnao;braiS :;i;ea;0 oir.osbo fa-a.iG,}, aoci 
likevvisO: aiarrrraos aprldo f saoy ;;a - it. for 

' - -v "* <-ifO 
Oil So doaa fOs; i;p:;er!oos; fraso srisdaoo prior so ioroooc; 
a ' iOorero-: ' p;- e . c p ;an ^ t :r . ;jy t exoerjro;; 
aorip varrxo. kaoosr, raeirioOs, b;oaoo p >s aovaofa- 
«S geoosfiOCK 

, < e * •> v 3 i!i 

x\ jS vt < =■ t ( ! t t->if ->i ■* t. o o.'oi [ 
to executing the pro-roean osep by « ^ a 3 e 
i gat ;e 

JP ,I3'A- t 

s>v«s She aovv csoaooo ooDerraos: sliitoa rfsaxlbe teyiso 
Tbe adbeslve ioyerfoaciiooatsy provide?; adaesiva prop- 
erties for a sebaoaooni iayeo traroed soofeoa. Tor; s;i- 
!:eoae; lavor is coeilooaas. slrooob She formation o? pio- 



it 



. f'bo 



isyar 
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t 'if b c w . 

.O tf pfSStf i i 5 1 ' - S.PSTi.a 

This; sponerlng aaae is waiter;, ydvaniageousiy, using 

If " 1 =1 -1 K 01 - <. U"< 1" 

fseatisig if;e substrate at pressure vvim a DC power ;;up- 
p , it is o ad vsefaryeous io r fha spi .ittoring target 
I ' i ' X s" 

[0837] Ortce the dasired thickness for ths adhesive 
layer is reaiiaeP, a eosloaifon promoting Dm for taomot- 
s-;r; aoesyoaeoi ma.-leatio:-: and crysfaiiinlty is formRd 
over me aanestye iaysr Ths textured Sittt for;oPor>aliy 
U as i'i - ^ti 

> "v P' p - - " t t 

mem, if o raadeapop ppairppipg IDa ' as > f ■ 
^ C a i a 

dating alternatives spaa on Ay for eanappie, aajy -Do 
bs t pi} , " c 

I t tt r wt, f r\ 

cot r adore susP If ; t 

pa'SteDne sttncoao Paraed aas paaaiiei -arto pas rpsoaa-- 



a pea; 



a tbe 



p. aai- 



arsaen; invention, the oaoPraPor: a ; era 
, ii-; Pee • J 

v-troc P N 'tt argon 

j-> <, - r , i 

U "J ~ v I ^v " " '"t ■ i ) r> d 

- - a - a ^ . P fc'r'u 

y. if isalso c ; ' i t i 

> - ^ , ^ ' ' - ixrtrj film 

:ra; an oriented era: atemioa-lynrOnrea, ppystoDna slana- 
x .. -> i - i ■> i ^ '•f 

enteadirueto of she preseal invention, trie ivpnorep pla- 
te s i ( is 

fopmed ay a opprpiye ppoifering pfep a; the presence of 



ons alternatives, tanvever, aaoo as a < Aa, ^ saaasaie. 
wif- bacorps separeai to arse of ordinary skill open re- 
viewing <. dlsoioroae herein, p • - - these 
suraatPPta; may be cruaactermsd aa braeo ton 



p sohsnav 



vred 

ha-aeg a fanppmenta: Peo;;enc:y of ay 
GHz. To Vmi s 
ployed hi 

;pp pLibpaappp; aap aaioriPions piiiipp-s ppppa f e iayars 
25 sal J i OPf N 1 , t ' 5 SMa 

< 3tpaappf !£ -:a; i r ; a 7 )epto--e 

• k 
aoaa a; apprpKaapp-^y IPOA. waPa brae Pa; anrPsauoa 
pfomotsr'a ff -i v v 

i ^ < la 

^•toiS 'f \< v Of •" St 

and thi >peiec *" 
0.72 urn. 

;«> }004t" ! <• <: 

i s 1 ' ' -^^ ^ ^ a C u ( ps E0< 

no "ar i ^ '<- 

ss. 3:2, Wici- - 1 , . - v s , " ■> ' t. 

after, a apatfeppp reap was perjorrr.ed to fpapcaio !h& 
titanium {"'s! adhesive !;;yer. Tne i-nutionr--;; to;ga>i was 
first prs-s{ ( t<i id 

than, tf^ it i 1 ' - t r i - 

a"' anaarpaaas aiiieen ■:;io.<iii-? ;py;a- ;o ferp; a Puaaian {Tt} 
iayar i'his raa.ntenra; stop was eaepapal -arriifa raa.erino 



raster sappiy, tixa.iar- a poised DC eo-asa aoppiy is n 
wadte al < , i- is " advaaiapaeaa i.o < the 
E.ta.ntoririr; taryo; paor ;o ibrnur^ file prxtaroP piezoraiec- 
trie d-ei i' 1 -a sr embodiment, t resonatot suta 



iyiirp-ppr 



a spuneaoo -aa; pr;aa.a-ad 



aoPva apatPjnay step la i : also ahoiild foe not- 
ed mat vrnlie die presen; invention afopiays a thin siim 
of aa;o oxide tor the fe.d»aa;d piaaoeiaoinc 'aver, sniosii- 

, > 1 -> i ' s Jt 

(CdS), as wreli es othtsr frssieriais having 8w WurtziSs 

v 5 a < ^ 0 ^ rll 



piezoelecinc layer 



[0042] With respect to the zinc, oxide 
frepoeocy -* planar n;pgf;etr;;n : 
-Kf i h v., - , . 

("he fool oonsisted af a aryoraarac vnc.a 
altzing a base pressure Jess than 5 x " 
Rf : poorer supply a; a frequency of -i 
naitohinp uaip 1'ho Rp p-avver sapioy a 
piete voltage ana 91 rnA pla-o raj;-roa- 
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s.arip-sjyep a a Inch rfismetet coaAai piansr maga-sbon 
under she iargfti bother. - Ar ;srsc; 0 ;! gas miah a vwh; 
as quart;; Psains to; heating th;r sabsnraSa. The ;:;nc tar- 
qt;; was 3 aaahss ekarnessa; 0. -25 incaes thick, spaced 
9.5 an ffW! tbs substrate, and was 3 ma; trorn a 2 5 

<")"^ * ! v i 

spihtsrad in an Ar.O : , piasma at a 1.1 aids, dhcbarppna 

; lX ^j s - , , i , v ,„ , 

p:-es;sorc3 A iaod naaai .betbsafiy valve was atnorpoan- 
ad la esatrai aba nana cresses;; ia the syrhea; cianrtg Lias 
; i, v -v no ^t<> =a - v A son 1 " !\ 

were pranaxad ana frhrostoceb ir : -o bhe SySden;. The i'leav 

( •> < eson he c 

;ai working presssna ;n Pie ayaaera was measured with 

[0044] >< - 

strata, the Saras; ays pfaspasa-ec! for 10 minutes. is 
i Shis pariah, a sadntter was present lo nreveat zinc 
asaia cieposiea ordc the; sebairais. After praaaaiianap. 
•ha shadier ;aas reassveb. a;;h the piasraa lapjscianae 

;as.s adened asay; the sccerriparpyane rnaPidinq end to 
ap-dabse < spattaaag process s;cp. her i rsahsreti 
t i i xici *r 
ibrs nab a 10 ? spattering ' at pp'ovrraio v a naafs 
t ' vrAO 

[0045] 

pareiiei to the target sshaca a; a speiter-dcavn geometry. 

jncorpraaPed guard; -sasss h; i.eenporahses vaaang Pare 
" , ^ - ■-A45°Cari<a 

t lent The 

5 f JGOU 

pie sweated below ana in cc-aiaci vviih She substrate. 
I004t} xs 

t V ' * iU 1 

' ^ t h a; ibs dlirraebon angle, .a, commonly u a 1 
so . . , \ * of c n > • Ska fofmed 

yvar a raxsa'sh tiini a; P!, as a faactiaa of sabsfaate taas- 
paiapjrr; is siinsanspsh. Th:a graph hepiaa; tha aasaiis a! 
x h a 

racking to ,o f ;aa; \ j aaaaaaiati x-ray 



ti^ 1 -u - * - 

recaiying ortrsnsniiitirtp s signs! fron'; a aipiexa; 310. in 
saai;e emb 

a ' " - ' i\" aSvawa a Dipifiaer 31 a aassas iha sip- 
' to a t::p;r 3*? f:=;;;ar ; p and aeaaraaap a rasaitaat 

Phaerfs Z era 325 1( a- 

erate a toa'the; aand iaaiied siar;.ai Pile ;wiaa Paad iirr;- 
Paa asyna: a; aaaraahar pasaaa ana a nawn 350. hiiaa; 
ahy 1 atta- 

cifiaiar araaai gan;a a;ad by a iacai asaiiiaPa 348 and Pi- 
ant aaaad 

auipa; sigaai ;s than aassaa thajrppi; a taaai iarAap niiar 
J4feh* ^ * i 

> , ^ . \ 

i -5 tp , i ' 

receiver 
processing. 

a i x >a0 

t.caapaaas a rasonatar icaaaac -rem a thii; mm. As; he- 
■aiiea heraiaa;;ova. taa tain airrs ;;asaa rasoaator has a 
a f .a - 

lasf.a. a l;et;an': faacaaba. arid ahaasiva Ayaa a aaara- 
a - t t i w t ^ . a 

aieaaaisctria iayaa aab a rap aiectrada The reachveiy 



vent ^ v * a tjh , '31 i a sx 

30- come apparent ta one of ordinary ;;;a;i apon revifSwing 
;i > dssa t.ji- 'c ~ a i , >^ . ► a. r stsnt to one 
cfotc -r i > ' 3a \m 345 may 

aiaa bf: aaaiiaad ;;y rasorsaior tiitets. 

ss beer. - s - 

aa 1 i „' v ^ f i 

dascriptio;; is; - " " to bra aaastra;;;;. ;<• a a ; 
sansa. ii is raa;ar;;;ao;i a'aa aithaaan ' ;aaa;ara , y 
tionhasc ? 

> sk:;i is; ?ne 3 r; apor; ratereaaa !a has a fu 
aAhra;; diipashnp axaa ids spiri; of the invention, ap re- 
s.iSaa ia ;ao aiaiais aapaacieh haitdaa taoa, while a ras- 

<b cios-jc! :i ( 3 rdioary skiii that 

l:;a pita.aai iaveatiaa r;;ay aiso ba appia-a as a aha; 
saoh as a band kmheS i:ner, as are!: as a-da;- bevicas 



s . t v - }S0 ' i - n »— ' ' 
■><-'t i f ^ r! deaiaa 

an appiicatioji ot the present invention. As 
e ' o ' a * f - M 

:i aan:rnan ( aauO:i services i'TCSA 



eiet.thoa: araiiay. sVsaaeaar ids; sa;aaa;rs.- ar;d iaeshaa 
for ' r < ' teaisira;; aiaa > hlai ahisirsp :do 
aacdeaiar praaifdinp :;l;a may Pave abai;iona; rp 
' s ft t ■> t ^ a' 

as pawi,, - 

ciiiaslosara. is is th>rra:orsi aaaiaiapiated hast the appertd- 
ad claims „ cover any saef; !Sia;:i:f:cal;aaa or sarsdab:- 
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^ method ~ ate rcompr s 

steps of: 



, ^ ' \< - 



•c-sr:i:r-C: a oooioaf on promohog film over fbo i-o- 
hesivs iaysr. tn« nucleafioo promoting film be- 
ing non-oxiblziop;; 

fen-mop a orp;bas;ino iover of -c oxicis ovist ine 

r j,v 

Tbo mverbioo of claim 1. whefoin fm; subsists- cooe 
1 ir air gap. 



n the nuetestion 



IPC in verifier- of CfSim 1. ; 

promoting Sim comprises PL 

Top mvecpon of claim 1 ; wboreimm--; adhesive laym- 
comprises 3; -oas; ooe TP i ! 0 b o r 

I ibt<t% 

foe mvenbon of claim 5 , whorem toe sfep of forming 

3 tll'Jf ft." 'C , V N p>i- ,/ 

sputterswQ P; wtih an Af plasma. 

i ' , forming ja 

oiysbbimo fsyer of smc ox:0;; comprises me s;ep of 
o i-sooiivs spuPesiea i-rnpiov-no ;s plaonva compos- 
ing Af and 0 ; >. 

A meinod of bsbocabng o resonator comprising mo 
Steps Qt 

F ! - ^ o 



fesebveiy sputtering a pjoBoeieetric layer of 
^ris; oxkJe over She rxicteab&R promeung fern of 
PP and 



( i k a! ieasi cm; 7: and Cr formed by a spub 
bmno sfop onipicylnp an Ar plasma. 

10 f r 

aruct s r 

ieoeg step sn-mioying oo Ar plasma. 

11 !'o sv » 

' -p ' -> 

IS. Tito iovaosioo of ofem 7 -.vbemtri the sfep of ream 
' - s sputtering a ' ;s;>c - ' to [c c • -v 

<. . \ J. if >S iJ ^ 

13. A resonator comphsiog: 

a resonator substrate base; 



•ovoooverSbsob- 



ctvsO.e-ce lave? of omc oxiso feme;; over ttm 
-aoojoiicoi promoting Pirn; arm 

o top omcirmi- - i >. .-' V P o 

of fsirte oxide, 

14. if v 

substrate b composes an a ' - 

15. Trsorvs - 

r v s 

16. ThR e - 1 1 0 v ■ ic Oae.it-'0br.,0 
promoting cowprtses ^ ; 'f 

1?. A ;o>auOiO oiysioiboe soacooo; corooasstvp 

u . f . - ~> s * ' . c 

s -Mia promoting r«re fesr « iff the 
format m of on? lexbi zino c ay< fio 
oocioaboo promoting i'bii: comprising Pf. 

18. The texture c.rysfoiime stmcJurs of ciaim 17, 
whs-rein fbo oodeafior; promooiip iiim compose;; o 
<1 ■!> orients ;ion. 



S. Tbe i;?veri;:oo of cimm ; : v.berein > subs&aie.bsser 
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an antenna for at iaast one of receiving an<3 
a - ri a ess; c s - gna 

'. < - ' i'-ioi 

for s^piiiymg the: 3t ieast Gfi-5 S:g- 



0 < - - < i 

lof comprising: 

si rassnaMr substrate bass; 

an ■•x;h'5S!vi> aye; formed over the f osoj;;3- - ! 
;or sybsa-jue base: 

s ni-oisaSion prornowng n torn^n ova: 

ing fiim comprises Pi; *> 

- : - . ' ■ -<etiOV«r 

$hs rsijcieatiort promoting Sim; an<J 

> ; - '< . , v i 

iayt-f of xinc oxide, 

20. Tiie ei!'.-c!io:;;c snviee ci aa-rr, wherein me r:n- 
<w v ^orienta- 
tion 



s 
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fig. $M 
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FIG. 4 k 
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PROVIDING A RESONATOR SUBSTCATTsaSE 



FORMING AN .ADHESIVE LAYER OVER THE RESONATOR 
SPUTTERING Cr OR Ti IN AN k PLASMA 



FORMING A CONDUCTIVE, NUCLEATE PROMOTING BiM OVER THE ADHESIVE 
\jm AS A BOTTOM ELECTRODE 8Y SPUTTERING Ft IN AN Ar PLASMA 



FORMING A FiEMLECTRIC THIN 
NUOIATWK FILM 8Y REACTIVELY 



N RIM LAYER OVER THE TEXTURED 
SPUHERING M IN AN AhQ 2 PUSMA 
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5 



FILTER 



FILTER 1 
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BE 



14 



mm, E? BB 33 ? 



14-S6-I9S4 
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